Evidence for a catalytic function of the coupling factor 1 protein reconstituted with chloroplast thylakoid membranes.
The effects of tentoxin on the ATPase activities of coupling factor 1 proteins (CF1) and photophosphorylation with isolated chloroplasts and chloroplasts reconstituted with coupling factor proteins have been examined. 1. The calcium-dependent ATPase activities of coupling factors isolated from spinach, lettuce and Nicotiana otophora are completely inhibited by tentoxin. The ATPase activities of coupling factors isolated from Nicotiana tabacum and Nicotiana knightiana are not affected by tentoxin. 2. Phenazine methosulfate-catalyzed cyclic photophosphorylation with chloroplasts isolated from spinach, lettuce and N. otophora is completely inhibited by tentoxin, whereas chloroplasts isolated from N. knightiana and N. tabacum are relatively insensitive to tentoxin. 3. Spinach chloroplasts, partially depleted in CF1, can be reconstituted with coupling factors isolated from a wide variety of plants including lettuce, radish, N. tabacum, N. knightiana and N. otophora. 4. Spinach chloroplasts reconstituted with spinach, lettuce and N. otophora CF1 retain their sensitivity to tentoxin; however, when reconstituted with N. knightiana and N. tabacum coupling factor proteins, a significant fraction of the reconstituted rate remains tentoxin insensitive. These data are interpreted as evidence that coupling factors that reconstitute with spinach thylakoid membranes have both a catalytic and structural function.